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A REVIEW OF A, A. VVEDENSKIY'S BOOK X
"IHERMODYRAMIC CALCULATIONS OF FJUEL INDUSTRY PROCESSES" .

Heat treatment of petroleum crude materials (pyrolysis, cracking, and re-
forming) predominated up to World War II, although catalytic processes wvere in-
troduced to an increasing extent immedistely before the war. At the 'same time,
production of high-octane components such as mechexane, isoctane, and derivatives
of the benzene series begau to be expanded. At present catalytic processes (ca~
talytic cracking, hydroforming, polymerization, isomerization, and alkylation of
isobutane and benzene) are firmly introduced into the petroleum industry, and
their relative importance, which is already great, is increasing rapidly.

Another comparatively recent tendency is adoption on & broad scale of chem-

- {cal methods of trestment. Notwithstanding the complerity of the crude material
and the multiplicity of homogeneous and nonhomogeneous (catalytic) methods of
treatment used in the petroleum industry, the fundamental reactions applied there
in various combinations are comparatively few. They comprise cracking (decompo-
sition) hydrogenation, dehydrogenation, polymerization, isomerization, alkylation,

~+  apnd cyclization, It Las been established that all these reactions are reversible.
A study of equilbrium conditions cf these reactions from the thermodyramic view-
point 1s of great practical lmportance, because it enables one to predict the
nature of the products formsd and their yields in a certain process. Much has
teen published on the subject, but theory rather than practical application ras
been emphasized. This book is intended for petrcleum engineess and technologists
who must solve problems encountered in the petroleum industry and the fuel indus-
try in general. '

In the section on the conversion of methane, the extensive occurrences in
the USSR of natural gas containing in some cases up to 48~99 percent methane are
mentioned. Possibilities of utilizing this raw materisl include: (1) thermal
decomposition for the production of hydrogen (to be used in the hydrogenation of
fats, destructive hydrogenation of hydrocarbons, and hydrogenation of coal), to-
[ gether vith the productic.. of carbon black; (2) reactions of methane with water : i
‘ —yapor or carbon dioxide to form mixtures for the synthesis or methanol and higher !
alcchols, synthin, etc., and the use of these reections for the production of hy-
drogen; and (3) the partimd oxidatlon of methane to carbon monoxide and hydrogen,
.a gas mixture vhich can be used in the aforement ioned types of production.
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The section on the hydrogenation of aromatic hydrocarbone contains exten-
give data on the hydrogenation’ of methyl benzene, ethyl benzene, n-propyl ben-
zene, isopropyl benzene, and 1,2, 4-terimethyl benzene. ‘Phe alkylation of

arometic hydrocarbons and the hydroforming of paraffinic hydrocarbons leading

to aromatic products are treated in detall.

Two thousand coples of this edition of the book have been published.
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